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[ISM 1 ] 

t i>mm&mmn- vmmim^mw^^-ife&frh^&mux&^x, mm 
mmmiv] m/cm 2 ) torn ([h]x[dd &i xio 25 &Tx&z>ztzmit-r2>ui- 

[iM2] 

wm i xti2 Kum<r>ni- vwmi&b&^mit&RK&^x, mmn-vmmit® 
&¥mi£m&£k&^&&<7)m.iktf') <y^x&zz t zmit-rziu-vmmit®^ 

[i«4] 

ffifcaMMfani**** fix ^ z>z tzmit-rz iu-vmmit®^mwmwio 

[ISM 6] 

if mi - $ <D^tii)Hzum<Diii-vmmt®&*mfa^m~i$^x , mu^Mm 

m<Dnffi J F%J®.ZRamO nmJ&lT-C**^ <h Sr^fifc t III- V jfcgft»*¥3|E#**o 
[MM 7] 
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fflft»*#UC'»*«0±H , III - V J^M-fb^m#2»#IS B H H ^ ^^xt'^y^H a* 
MJKTV^Ci 1 1 S III - VMtt?>*f ftfv^ ^ „ 

[ISM 9 ] 

if m i ~ 6 <D^irfiibHzum(oiu-vmmitm7h^Mwm^ii^mir7. t r 
tu7s<d if * -e 12001c vxr<o l ^ m sai n - v mmitm^mw 
**± n in - v b^#«#!£ II «• j. tf * * v frj&m £ it £ i t * mm. t -r %> n i 
- vmmit®^mwr^u ^<Dm^u-m 0 

[WM l o ] 

vmmit®^m^^ * m tr ? * v * s c k «t *k in - vm 
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[««£] wmm 

[0 0 0 1 ] 

ff^i&^-e^f^n y k &Tf\zu\-vmmtm?h*m>fc&fiL*m^tzU), led^oii 

[0 0 0 2 ] 

Mft^'l^A (GaN) > y v-7 +> A (InGaN) > 'J HT^?- 1 )^ 

(ghain) ^<7)Mfb%^>#^#*tf4t±^$u ; ^ii's^§ <, Kiwa^ieea^a-c* 

[0 0 0 3 ] 

ffl(?)TftIS(±t7r -< 7-C* »K IjMSH^ 7 r >f 7tf»fcfe*T»3&K<0±K^f«&JR$C 
(MOVPEvi) , frT&^ffiJ&SSc (MBEffi) , K9>f KSWBJ&fij* (HVPE&) 

Xf±SUOjfoft#3£& LTttt^f^i tf * * v * ;Hf 7Vsvf * ^jgi-r 

[0 0 0 4] 

•9-7 r >f 7T«l*«t±GaNi:^^*^i4^i6. t7r>f 7Ttt3£#[±fcie«GaN«: 
^S$^r^^-a-e(±^ B B H }ii^^fi$-e^- fci'tSi^c #Hfi¥4-297023-5§- 
f±> t77 >f 7T»a&«±t=Si*S:^T-njfift$*-5Begt?#*StLfcfi: 
M.'<y 7 rm<D$iffi*GaN<Dj&mzfcm U t7r^ 7Tiffe^^S±t-500 o CfSffi<7)jg:?m"CAl 
N^GaNCD /■?•;/ 7 r Jf £ J&S $ Cl Oi&S/f y 7 y Jf "C^T-OM^ £iiifn HT^^-tO 
±KGaN*J(Sfi$-li:*#ft*tt*Lfco ftfiiIlftftitfifi^*7 7 7lJ: LTfflv^ 
t7r^7 Tife^tS _h KGaN<7)iji|£ H B B ^xt'^vt $ * * d t &n 

Us* -yyrm* SStt i < Mt 4 L v> 0 

[0 0 0 5] 

£ T% t77^ 7TttiS± £ xv < >f 7 * £o¥&##«lBS * jt^cfid izx.\2f**s* 
/WjK*$*SWCt±& < , : ?*T»*«±UGaNJi/ftt«:JS*$**:***f^»L, 

[0 0 0 6] 

L^L^t5 ? ^. t77-f 7T««±KGaMI&J&;g£^£^;b^4GaNf->7l/- hi? 
Its fti/<7 7 7i©S*S:fflv>t4, TifeM<t^ B H B |&T-or^^»^1-4 0{±ilL < 
, t#<bti4GaN^(il0 9 ~10 10 Wcm 2 & <D&tiLWm.*%-f 2> 0 iO^Rgti, GaN*7*/*>f* 
, #(CLD^^H^c:LED^^-r4±T-|^#i:^4^i6> GaNx h li, tol^f 

[0 0 0 7] 

*£&3&JSE<Z>tev» j. tf ? * v -v tL^LD^^LEDr-Vs -f j* \z *£ B B H $G;ft/B 

^•74#?*^tt$tL-CV^ 0 COi ? &*S B 1i/&S/flOGaNO<^ib&&X«£GaNg£ 
[0 0 0 8] 

GaNSS^fi-AfeKU "9" 7 t -Y 7T»3^*0#Mt3&K±KJP< *>HKft 
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ii\ #^¥10-256662^- («t2) (i, ^7 r << TTttlfcttLtfcGaNJifcJ? < 
t7r^f 7T**K*i* j££ LTi3»K #P*Wl 1-251253^ 

t3) «\ Appl. Phys. Lett., 1997^, f&71^, &18-3", 2638MKiet££ ixt v^ELO ( 
Epitaxial Lateral Overgrowth) t tffL^$£fifg:^t^#i t77^7Tii« 
±KGaNJf £}£j&L£^ -9" 7 r ^ TTMS^x y f- > 7f i:i <9 Bfe^i"* £ t K X 0 
> GaNg£^£#&;frj££|l^LTv>& 0 #^2003-178984-^ (#ff ifcSU ) t±, Y. Osh 
ima^, Jpn. J. Appl. Phys., 2003¥, ^42^, Ll~L3MUlBfc$HTV^VAS (Void-As 
sisted Separation) ffi£Jflv», t7 7^7WftIilC, iSM^TiNH^^L 
fi£tefi[?5JSOGaN» T«L^«tGaNSO#®<0**>f K K J: ») GaN« £ 
flJ^-r^77fe^^^LTv^ 0 i^L^<0^vS-e#^^/iGaN^«(±, If7X^*n^>o 
^iT1±, *<r>&MK\£y K K n 7 ^^ot 7 * n yl^iit U , -f-O t $ flif/< 

X ; it® H tt± If T ^ b&m-tZV t*4, 
[0 0 0 9] 

1 1 I^M^^¥*#0 t-vs- >f x tfit £ tefo-fZ, tztb<Dz-\£9 >Vf&& iz f± , M0VPE 

ftj^LIf Lifffiv^ttTv^o MOVPEjSfcK <£ «J +r 7 r 4 7Tiit±C IHSeMft^^^* 

1 7 r >f 7T*i«**|}^*l»'t', l000°CJ^±-e-^B#r H U^±^PI^1-^> ^<?*9>* 
[0 0 10] 

GaN^« (GaN-^V^W- h^GaNgfiiag«) ±£, MOVPEftK «t *) UlMmV&O 

mbzmxztifzm'gwzmik'f&BttX'. t-v;^-j--^7»titv^ 0 «&«r 

, #^2000-252217-^- (iHlrtf 5) (±, GaNiji^ H H H ^<7)«f gfEffiOfcRS* 4 < 

4M«:S^Ltv^ 0 i 7c#^2003-59835-f- (JfiFKvfclR 6 ) t±, GaNx > h ^GaN 

@ 1200°C mTO fiJS-C -9- - T^/^';-->^«rfT^ 7j ft 4: PH^ L X v> £ 0 

[0011] 

£\ MilCtlGaOKo y^l/y r-7& ? ±C&£ £ fcab&o «t^»XJi#*L^:GaNli 

SLU i7t:it>^v^;^o|g H H H 14^¥S14^l5LL-r, ffc»-r & t-vm 14^ff 0. 
[0012] 

t4o #^^6<7)^ft{±, i«iS»:^-i;«:4x.ft:t-7^^ , J-->^^ 
. M K «t & *«0SElS3!E*i*«fe tiff J|j££ S: Wife S v» -5 tt*W.I« K^o* 

*i*>£ C -SIMS £ t ft ^&«t&*S§£. L , iv^ *-eMJ£-e § * & ota ft v^ 0 

[0 0 13] 

GaAs*©#i*#aMRO|ij6n y Mi, H— o/W* ^ H H H ^ib^ <9 fch $ ttfc ^ ^/n 
^fb«^$tL-Ci3 v. n y hrtO^i^NOJRptttcff e.o|#U»: < v^ 0 L^L. GaN^« 
ffi&<D£ol,Zl$i-f'D$ggk$:f&&-£-£2>tztt>, Gaks^tDjSLO^&fc&WziktX 
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o 

[0014] 

[flpHvfclR 1 1 #§iJ¥4-297023-i§-<&fR 
[!|t^ti2] #^¥l0-256662^<2r^ 
[#IWtK3] #H¥ll-251253^$R 
[#lt^C«4] #H2003-178984^-<&$£ 
[#IWtm5] #^2000-252217-^-^ 
[#I^^t6l #^2003-59835-^"^ 

mm-hm^ lx^ t-?& mm] 

[0 0 15] 
[0016] 

±£B»K«*»*fflflW>*S*, *3§<^i±> (a) III-V»i£ffc»*#*#af«4>-* 

&&<?>5ffi L^-r s^om- vii«^»#«oi coo#tt, #kih- vii 

fb»^¥*#*«3*®0|EffiflSJ£EPD (Etch Pit Density) ^Mllt 1X^4-^ 

^fitjic^^7ti6tc-9---7;v^ y y\z X h^MMti^H^-^^^ <b ttfclll- 
[0 0 17] 

T-m/cm 3 ) ^HuI5#.|S B B H 0^ralCi3^^$£fi^S[D] (1@/cm 2 ) <h Off ([H]x[D]) ^1 
x 1 0 2 5 VX T "C l £ £ £ * # ft i" £ o 
[0 0 18] 

gilttiw^i tv^ 0 in- v&gfb^¥*fMM£Jlf±;*:££m4>Mfb:*f >; t> 

I(±ifciSli^ttTV^(DWi Lv> 0 *«^®0»#jTOffl$Ra (JIS B 0601-199 
4) {±10 nm&T-e**03&*$J£ Lv> 0 
[0019] 

Mt^t^to ±IE 0 1 1 1 - V J^b*^*-***"? bZZti&WLt-fZ 

o 

[0 0 2 0] 

©m - v «a-fb»*# ^ < ^ * «± ±isiii - v msnt#%*UM*&tiL zm^ 

[0 0 2 1 ] 

viift»^#tftfA>f ^t±, in- vKa<b»*#-?»#****3R^" 

X t T>^-T^OiS^^4»^1200rJ^T<^a«-Cl*j!!LSL7t^ huEIII- VJ£M 

<b»***fltife«± kiii - v mm.im?h¥-mw®i& * j- e * * > * $ « - 1 * 
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[ 0 0 2 2 ] 
[0 0 2 3 ] 

^ssw <n 1 1 1 - v mmtM&^-mfa&mt . m^m^-m <DL%z<Dmmtfj:z>$mm 

%0&¥&fc&W* V—*f74 K (LD) „ f&^c^-f^--K (LED) vmMitW) 
[ 0 0 2 4 ] 

[0 0 2 5] 

[1] III-V»l£fb*&M¥*#:** 

o in - v»saffc»*#*#a&#tf>!fttt a , mm&®<D in - v asafta^^stt 

^^ H B H ff07K^J®T-}mJt[H] (TK^^T-m/cm 3 ) t^|S H B a *ffi^j3tt^$Sf5^«[D] (fl/c 
m 2 ) itfMi ([H]X[D]) * ? 1 X 10 25 JiJlTT^)^>C fC** 0 J£lT#fc»r»> 4>£v*R*K tK 
*^T-iftJK[H](i, SIMS (Secondary Ion Mass Spectrometry) i: i 0 StSl<7)ilti:?& 
oT 5mmf B 1|5ITiBiJ^L7 , i7K^MT-}m)S^¥^<iS-C-*>^o i fcijEte^K [D] tt, M&ttfM 

omm&i$ivL$>izMfczmmL, ^y^-y^nzxn^ctz^y Kswt«9ffit 

[0 0 2 6] 

^BJ^ilffl LffSIII- V^M^LM**^ LTt±, InxGayAh-x-yN (O^x^l 
, O^y^K 0^x + y^l) X'^ZtlZ btlZo *Xi>, M£ 

^14^ , hZ^tbhttb £ Z t ^ , GaN& tKAl GaNTO 8f £ 

[0 0 2 7] 

t7r^ T ^oH«^£_tK III - V^M-fL^^^*#IS B B H ^xf^y^ /Hftg $ * 
&±§^> Ctt^|Sl^III^-V^-III^-V»e- • • III-V»afrffc*f* 
#S#^ H a H coCffi(i?^v^t4^^L, IHMco^^lII^ffi (M«) iUW^ 

rs<4 *<D\tm -hmmxib&o z<r>tztb, m6L<?>%Mi*Qm<ouwmx$> 

[0 0 2 8] 

l#*#i«$nfcf>'7 , i/- K*ioti in- vj£Mft^**#^ <ofrfrh 

»0»HJOS»tt*S:#*L. Sill©l|^l«ttTtt4^|ffiL^o i mmM-c- 
L Ilto n * £ J: a -fv*^ *#1$<^lfc^M £ * * o 
[0 0 2 9] 

in-Vj£Mfk^*«#:@fi^^ 7^ 

yj^^&<o^a>mt l^o tt&&^ui-vMmitm&*mi£&&itttM s &<D&ikiz 
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[0 0 3 0] 

mmmj:zMLfzmtK-?i> &< , tfz^^mx^hittzmmzm^m^m^mLtzmm 
Ti>^tLKimmj:£MLtzm®L'<:i>&y^o ifc7jt*M(±, m^zM^*, mm^^ 

l £ tK« * ft < -e * •) , pMGaNo mmt <d tz tb & < m v ^ n x v » * -c * & o 

10 0 3 1 ] 

[2] ui-m&itm3k*m&m6L<o&tt& 

lll-Vmmim^mW^Mi^fc^^&li&tLX^ M0VPE&, MBE&, HVPEfe^O 
[0 0 3 2 ] 

\z$k*bZ> £ t \tXb iflxlf, Si, S, 0^5: K-rU: nl^ Mg^Znl$£ K- 7° L 
[0 0 3 3 ] 

& IS A ^ , ^ x y 7V s' > ^ > ^ t c i o T P tL ^ t .© t> a S 0 ^ ^ IH] ^ « L T v ^ 

y^?7>f Xg<D*:fti»j£*&TS*a£HfcfcSo ^«^M!i¥ffi &ft0-e 

[0 0 3 4 ] 

fim«jgftnx^£ 0j»A$a^$5e^^tf o «TOSLfc3M£©£IBfc*±jtn]X^- 

, IK* 7 - - i: i ^ii t ^ <oi ? I H v^„ 
[0 0 3 5] 

v* Q ^i3*#f¥^ffl$Rafi^I*®<7)50^ mX50^ mCOfSH L XHutotz i> <DXh%> 

fflSRartnO nm£jg;i& t , [H] X [D] <7M® £rffi; < Witit-vjl/^ 'J -->^HJ; *) m 
[0 0 3 6] 

**««:iw*iLr^<b*Lao-c, iWMiLfei ixumm^mmmz^ivx^tz^ ^ rmm 

[0 0 3 7] 

**WOIII-V»iaft!»*^*#*KS:*jii--5IR, flJ^flftTRft^Sfcfir o fc *) , $5 
ffi?SJK*fi:«-r*fc*e>KEL0& (tl^tf 3) ^VASffi (#It»4) fc «9 L T 

&&v^ 0 i fcTtt*Ktt* 7 r >f TtC|5g<b^T\ GaAs, Si, ZrB 2 , ZnOtfOGaN^ J- kf * * 

'svfrm&m&tiLt Lxm&2tix^&<£x<Dmffi.£<mmi-z>z 
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[ 0 0 3 8 ] 

[3] in -vmatitto&^UMtr'H <oum.^m 

- - > ^oS)^!il200 o C^T-t:^)^o 1200ret?{±&«*ffiO#:R&7& s ri>x. o Tti^c L, 
0±ic^1-^>r-vs^^0ttt^ ? ^fl:-r^c 'J -->^*SJgOTPIIi550°C^ 

»i L^o 550TC*»|-ettafe*^iii©»»'fk3&*+59'Hfft»tL4v> o 
B^WIiiaSKIfct"^****, -fete 5 ~303HiBE"C&v»o 
[0 0 3 9] 

-->^'(±> (a) ry^-T-ft^, xti(b) T>^e-T^<h7K^^^. 

O^tf ^OT >^-7#^/7kS#'^<^Jt(± 1 /20-20/ 1 LV^ 0 T >*-T 

[0 0 4 0] 

£$]K2«o ifcf** v^^^O^S^"ft(i#lC$IJ|S$tli-\ M0VPE&, MBEfe. HVPE& 
[0 0 4 1 ] 
[0 0 4 2] 

MOVPEffi, MBEffiXfiHVPEffiK «t «9 Sfc&KJdtg&tt&^x.-C. (Ettf&ft&tf**© 1 ?** 

^to VASy£«ll$^fcGaNg£*«OiEKKIi. gfcffieF^fci&Lfco 
[0 0 4 3] 

M0VPEftXf±MBE^m:^.GaNx>7 9 P- Mi, 7 r >f 7T:&*1K±KGaMg:SjjSo;K^ y 
7 rJf £^LTGaNJI£j&:R$-£££ tKJ: «)ffc»Lfco * fcHVPEttfc «fc -SGaN^i: LT 
tf\ EL0y££fflv^GaN*4S (EL0^«) VASffi*fflv*fcGaNB2:3MS (VASS^^K) <D 

[0 0 4 4] 

ELO^Kii, MOVPEft-C^ISi L ^GaN-f > 7° U - h ±K> X h 9 >f ^OSitfc 7 £1£ 
tt > JSl Xfm\3 £ %M iT* t L TM0VPE& i:J: «? GaNJi * « GaC 1 R tfNHs £ MM # 

* <h LTHVPE&tC X *) SfcKGaNlifcjfcSSiirTffciiLfco 
[0 0 4 5] 

VASg3t*^(i, M0VPE&T^ML7tGaNx>yi^- h±K^JRTi(081g£^jlFU 20% 

&S*ifcTiNSili: Lfc&, HVPEffifcJ: OGaN*S:jSft$*Tft«Lfco 
[0 0 4 6] 
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mi] 



2£$g 
No. 




GaN 

mm 

(/i m) 


0C) 










1 


MBEffi 


2 


750 




0.6 






2 


MOVPEft 


4 


1060 


H 2 


4 


ft b 




3 


MOVPEffi 


4 


1050 


H 2 


4 






4 


MOVPE& 


2 


1100 


H2/N2 


3 


# L 




5 


MOVPEfe 


2 


1100 


H2/N2 


2 




nli J T _±>-K In 1 m J ■ 


6 


MOVPES 


4 


1050 


H 2 


2 






7 


MOVPEj£ 


6 


1060 


H 2 


3 






8 


HVPEffi 


100 


1050 


H 2 


60 


ELO 




9 


HVPE& 


120 


1040 


Hj>/N 2 


60 


ELO 




10 


HVPE& 


300 


1055 


H 2 


150 


VAS 




11 


HVPEjfe 


330 


1055 


H^ 2 


120 


VAS 




12 


HVPE& 


350 


1050 


H 2 /N 2 


100 


VAS 




13 


HVPEffi 


430 


1055 


H 2 


80 


VAS 




14 


HVPEffi 


450 


1060 




65 


VAS 




15 


HVPEfe 


400 


1055 


H^Nji 


60 


VAS 





[0 0 4 7] 
[0 0 4 8] 

#GaNaf«Sr. S^M^O^MMOVPE'^ftKiS v>T. NHs £H 2 Offi^-Stat (NH 3 IH 2 = 

1 : 1) #i±Tii50°c-e2035-P^t)n^L. ^-^^^ y -=-y y*ft<otzo ±U&MW 

[ 0 0 4 9 ] 

SB Tab* i t £^ U SE1BJE*lj&*# <9 i: (±GaN^«ffi^JEtK<WS (£ <b izMti&M 
ft-TZt, *f--?)VMy ht Wl£tiZ M y h WXfv L *) t Mf& £ *Lfc#Uffi) izft-ofzZt 

ztfIto &&ffi.(D&mmti<?>wm&%:*&2iZ7F;-f 0 ^ hiz^mu<Dm^<o^m^m 

ft[H]fc*«SJlBtiis»t*teffi1IfiK[D]*BI l l^to 
[0 0 5 0] 
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[512] 



JNO. 






GaN 
§g(i> 


[H]<2> 


[D]<3> 


[HMD] 


7fL4 U 


1 




MBEjfe 


2 


1 x 10 17 


8.2x108 


8.2X10 25 




2 


GaNTr h 


MOVPESfc 


4 


1 x 1018 


5.1x108 


S.lxlO 26 




3 


GaN^V^U— h 


MOVPEfe 


4 


2x10^ 


4.9x108 


9.8X10 27 




4 




MOVPE& 


2 


8*10 17 


1.8x108 


1.4X10 26 




5 


GaN-r h 


MOVPE& 


2 


< 8xi0i6 


9.1xl0 7 


<7.3xl0 24 




6 


GaN^^^l — h 


MOVPEffi 


4 


9xl0 18 


9.0X10 7 


8.1X10 26 




7 


GalsTxVT/l/— h 


MOVPEj* 


6 


4xl0i8 


l.OxlO 7 


4.0X10 25 




8 


ELOXtS 


HVPEfe 


100 


2xl0i 9 


6.5X10 6 


1.3X10 2 * 




9 


ELOStS 


HVPEfe 


120 


9x10" 


6.2x106 


5.6X10 24 




10 


VASS&XtS 


HVPEjfc 


300 


1 x 10 20 


4.3xl0 6 


4.3xl0 26 




11 


VASS&StS 


HVPErfe 


330 


1 x 10 17 


2.2X10 6 


2.2xl0 2 3 




12 


VASi:£StS 


HVPEffi 


350 


8xl0 18 


1.2X10 6 


9.6X10 24 




13 


VASSaES^ 


HVPE& 


430 


1 x 10 20 


l.OxlO 6 
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^ftfeff!)2 

B^f3:^m|ili^f6]{i0.2° * 7 j£S 2 >f ^ B H B t 7 r ^ TTMSCW L 

t\ 7R^^^#H^^-ei20o°c-eio^^^--7^^ --^fcfrv*, MfcflMKfcLfc 

o TJfc£&<0£j££ 600*0 KTtf, t7r^7Tiit«CI±C, h'J>f;^'J7A ( 
TMG) NH 3 £ # t L „ J&gETJ * UtE fc L TMOVPEvi K «fc •) GaNj&fi/ <7 7rlS:20 
nmfiScS^-tir^o ^tCTflfe*«^>fiJS«: 10500 £ "C#S L T, GaN©z&/*-.y 7 rJgfc 1050*0 
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50^ mX50^ mOfEB^ilJ^L/citfTTOffl^Rafi. ttt;^) t ^ O.^.^iBiJ^ LT ^ . 2 nm 
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oGaN-r yfv— Y (D^MKistf zmtLmmt. MB: t m,^<vm&M^m^ 
SfcU ^y^>yiz£t)tZLCfz\£v h%ti%l-fZ>^tlz£V)^frfZo -€-<^^> z\<DGa 
Hy-y^U- h <7)mft&itL^&lZ (1 + 1) X10 8 iM/cm 2 X*fr^fZo GaNx^7°P- 
ffiS^cOzkH^T-M £SIMSK J: 19 StojtgCi&ot 5 mm^Pi-CjliJ^ L £ <h C h , 8 x 

io 1 ^mm^Wcm 3 o 7t 0 8 x io 1 ^mmi^Wcm 3 (isiMso^aiTPi-c-* £ <o -c 

fr%o &±<?>1&%:frh. ^mmm^GaN^y^U- hO[H]X[D](i$^ 8 X 10 24 *iM-C&o 

[0 0 5 4 ] 

JtfEffil 1 

M^i^m#^[p](C0.2° *-7^*£tzWgL24 y^o^^yr 4 TTiltl^tL 

7K^^^#H^:^^i2oo o c-eio^-r B ^-^^^ u --^*frv», mmzmfritLtz 

o T*^S<7)SJ^*600°C^Ttf\ t7 7^f7TMWl±i:> TMGiiNHs fc 
U ME^I^fEt LTMOVPE&tc J: l) GaNfiifi/* y 7 r S * 20 nmOff^ HJfift§-fr^: 

0 ^^T**1SO?ajS^l050 o C^ t#£Lt, GaNS£ 2 ^ m«DJ?£KJ&g£-£*: (l&S 

fcraaiOT^^-T t7K*S.y f ^«O^^^^-ei00 < C$-e^SPL> GaNx>7lx- h £ 
Wfco -<7)GaN+>7l^ - h<7)^M^50// mX50^ mO^H'CiBiJ^LT'i^fiTOffl^Rali 

[0 0 5 5] 

XifrtbtZo %<nifc^ GaHT-yy°u- h(oM[H<om^&it (2±i) xioM@/cm 2 -e& 
19. GaN-xtf** v^-^S'f OTK*M^»ftJS{± 1 X10 17 7K^T-^/cm 3 -e*o7^ 0 J£JLh<Z> 
ig*^ib, Jt«08 1 <7)GaNx>7l^- hO[H]x[D]li#& 2 X 10 26 -C£o£ 0 
[0 0 5 6] 
(M) 

H^J2 710 f it^!l 1 <DGan^yy°U- #R*toHiftffi| 2 OGaN 

T-yfV- Y t¥W$k<DftMM 1 <7>GaNx^7P- h t *H2:T, i^t-b/^l 

Kjfe^ M0VPE^j£#t? 1*1 Mfc„ i tlh OGaNr" > 7° W - h £NH 3 t H 2 t 

ac (NH3 :h 2 =i : 2) f-eiioo'CS-cif.su 2055-^«#lt-9--^;v^ u -=-yy* 

1fv», Sli£?fritHtL7to *«±KTMGfcNH3$:«*&LT\ GaNif £ 2 ^ m<7)^$ K*-* 

<Dm<kifxzm^fz 0 

[0 0 5 7] 

GaNO**itf^*">^n/*ftS:tf o £;§-GaNx > 71^- h £JRi9 m U IS^tS^fflv^r 

1 ftT-^HQUft & fi 1 o t i ^ . ^M^IJ 2 OGaNr- > 7* U - h <D±. IZf&S: $ *ttzGaHm <7>$t 
M(iS«9 <7)^v^M-eabo7t<^>tcWL. Jtfe0« 1 <OGaNx>7l^- h «0±tc^g$^rfcGaN 
I^II±9 ot^ioti^o #GaN^oM^y ^^7^-mMmxm^Ltzt Z.*> 

, Ilffl 2 <DGa\mmM\z\$^ H2JC^1-®I9. * 7 * n v litl^ $ fL^^o tz 0 —-ft. 
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Bi2 ^ >f©f|^ B H t7T >f 7Ttt3MR<Z>CiB±fc, TMGtNHs fcHtfl-^* t LTMOVPE 
&IZ£ if) 7> K-7°GaNll£300 nmOjP£ i:/SS§*fc 0 :<D7> K~:/GaNJi±^ 
Ti<7)^m^20 nm<Z>J?$£3K*L;fco ffetLTtaMR&m^KA*^ 20% ONHs fc^l" Z> 
H 2 ^4 J -ei050°C-e20^F^^^aL/t o GaNJB?)— y *>yztixti$s 

m<7)m% (#>f KS) ^H^L, £fcTiJBi±&'fl:S;h,-c^ffifc"*:r$ * o ><DfgMffl&7o^ 
iss^jk k ^ $ n TtT i nm iz mt l 0 
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[0 0 6 2] 

JiIBGaNg 6 *fc£St^ IWJ&ftrtWfllfcMOVPEj&^ISfcJBv^ ^MB#K 
LEDfllitO-xtT*' tvt ^JB**S$*fco t LTTMG. TMA (b'J^f^TiK 

, TMI (F'J^fJK^y^A) StWb^fflv^o i -f GaNg £^1K£NH3 tU 2 t 

<?>®&%M (nh 3 :h 2 =i : 2) +-en5oici-e#SL, -eoast: 5#Wfi&f£Lfc^ 

m— m <n$m iz &m & 1 1 1 m# <b « k % l > tr * * -> * * jss s * «, 

l&SLfcx^^v^V^x/^ffiaiJi, 3MR1iJ&»«s>JKK* g^l^mOn-GaNi, Ino.i 
5Gao. 85 N/'GaN-3-MQWfett® (Wei \M Off $ 3 nnu WMm^WZlO nm) , l?$40 nmOp- 
Alo. iGao. 9NI, &<TJ?$500 nm<Dp-GaMt <DXjb*otz 0 MQWH fiiS]^£800°C 

it?TtfTlSft$*feo ^^LWOIiO|fiJ6ajftJ±1150TC-e*o^:o ^fili^fi-r^TS 
JEfc Lfeo 
[0 0 6 3] 

[0 0 6 4 ] 

mtE# 2004-3008707 



mi 2003-435071 



^-v: 11/E 



i>^o mt&W\Xl±TM&m--y-y r 4 TZm^^tztiK -e^lfe^GaAs^Su ZrBz, ZnO^ 
[0 0 6 51 

[mi] mmm i -c^ML^^GaN^o^ffinistt^isji^jst^^^^TK^^- 

[M2] mMM2 OGaN-r Mi -9" - v ;u * <J > ^f&ffM L ZiGaNiiO^® 
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